The GSI studies for a new large 14 GeV/u heavy ion facility have been continued. Once again concepts for two-stage facilities have been studied that combine a fast cycling booster synchrotron with a slowly cycling high energy synchrotron. In the proposed facility the total power consumption will be moderate, when superconducting magnets are used in the high energy synchrotron, and the operational versatility will allow experiments with free choice of ion species and energy in both energy ranges, 20 to 1000 MeV/u as well as 1 to 14 GeV/u. With respect to the two-stage concept the design of a new high current linear accelerator has been optimized.
Introduction
Growing interest in heavy ion physics has stimulated the construction of heavy ion accelerators in the booster synchrotron with maximum energies of 3-4 GeV/u could serve as an appropriate injector machine, whereas injection at low energies between 1 and 2 GeV/u would restrict particle currents and hence luminosities in the storage ring facility due to space charge effects at injection. Therefore, a larger booster synchrotron (SIS 40) has also been studied that might have the same diameter as the main ring (Fig.2b) . At present the Unilac cannot provide the particle currents that are needed to fill the booster synchrotron to the incoherent space charge limit. In order to provide particle currents in the range of 10 mA, reflex ion sources for singly or doubly charged ions and a new high current linear accelerator with a duty cycle of about 1 % were proposed (Fig.5) . For the booster synchrotron conventional magnets will be preferred in order to achieve repetition frequencies of about 1 Hz. Especially for a small booster synchrotron like SIS 18, the power consumption of the magnet system is moderate. For the main ring, however, superconducting synchrotron magnets are proposed, since in this stage long cycle times around 30 s do not reduce the average particle currents remarkably. The power consumption of the superconducting magnet system, which is the sum of losses in the power supplies, cabling, and mainly the refrigerator losses, is also moderate. Hence, the total power consumption of a two-stage facility, especially with a small booster synchrotron, is smaller than the consumption of the single stage SIS100.
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Vacuum system Particle losses in the circulating beam due to charge changing collisions with the residual gas in the vacuum chamber mainly occur in the energy range up to 100 MeV/u. Therefore, the operating pressure in the booster-synchrotron has to be 1 x 10-11 Torr just like in the single stage SIS 108. In the main ring an operating pressure of 1 x 10-Torr seems adequate due to the injection of fully ionized projectiles at high energy.
However, it might be useful to operate the main ring at lower pressure with respect to the pressure bump effect and the stretcher ring mode. 
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